; D% = 84 (75-91) and E%= 92 (83-101). It was further recognised by the male characters viz. 
INTRODUCTION
Entomopathogenic nematodes, (Heterorhabditis and Steinernema) are used as potential biological control agents as they are efficient parasites of several economically important insect pests 1, 2, 3 being symbiotically associated with entomopathogenic bacteria Photorhabdus 4 and Xenorhabdus
5
. To date, twenty five species have been described for Heterorhabditis and more than hundred for Steinernema. There has been considerable debate about the proper identification of entomopathogenic nematodes 6, 3, 7 . Taxonomic relationships of these nematodes are usually based on morphological characters for Heterorhabditis species while for Steinemema species morphological characters are combined with cross breeding data 8, 9, 7 . Morphological characters cannot be used unambiguously to place new isolates into a particular species. The feasibility of using these nematodes as biological control agents depends upon the resources required for a rapid and accurate means to determine the genetic diversity among existing populations of entomopathogenic nematode species. These methods can also be used for the development of identification tools. The use of molecular approaches to study systematic relationships among entomopathogenic nematodes have been emphasized 10 . Currently regions of taxonomic importance include the internal transcribed spacer (ITS) and D2D3 region of the ribosomal DNA (rDNA). Both of these regions have been widely used for the identification of few nematodes 11, 12 and will make major contributions to the identification of entomopathogenic nematode species. During a survey of sampling in cultivars of Meerut region, an isolate of Heterorhabditid nematode tagged as CH 18 was isolated and based on morphological and molecular characteristics was identified as Heterorhabdtis indica. In the present investigation, three regions viz. ITS, D2D3 and COX1 were used to delimit its species status in addition morpho-taxometrical investigation. The pathogenicity and reproductive prospective of this isolate was also observed in the present study.
MATERIALS AND METHODS

Nematode collection
The infective juvenile (IJ) stages of EPN mostly reside in the moist soils and have been reported in almost all type of soils except dry soils. Therefore, to get hold of these pristine indigenous, local EPN, soils were collected randomly from different agricultural fields of District Meerut using appropriate sampling methods. Recovery of EPN from soil samples was scrutinized using insect baiting with the last instars of Galleria mellonella (L.) (Lepidoptera:Pyralidae) 13 . Maintenance of IJ were done by recycling through G. mellonella larvae and stored in approximately 150 ml of sterilized distilled water in 500 ml tissue culture flasks at 15°C for subsequent identification and establishment of stock cultures.
Morphological Observations
To study the morphology and morphometry, adult stages and 3rd stage juveniles were recovered from the cadaver of G. mellonella. For recovery of adults, the cadaver of G. mellonella were dissected 2-3 days and 4-6 days after mortality for hermaphroditic females and subsequent generation of amphimictic males and females respectively in Ringer's Solution 14 while freshly emerged IJ were obtained from white trap 15 for the identification purpose. These all stages were killed with lukewarm water, fixed in TAF 16 and subsequently processed to glycerine by the Seinhorst method
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. Nematodes were transferred to the fresh drop of glycerine on a microscope slide, crystals of paraffin wax placed around the glycerin drop and covered with a cover glass and placed on hot plate for melting of wax for sealing. Morphometric analysis of the nematode specimens was done for 15 individuals of the adult stages of generations and infective juveniles (IJ), using light microscopy and the image analyzing software DL-S1 (Phase contrast, Japan). After the death, all the larvae were transferred onto the white trap for the emergence of IJ to confirm that the mortality was due to IJ infection. Mortality was recorded after each 12 h interval till 100% mortality was achieved and the same cadavers were utilized to compute the progeny production of IJ. The IJ started to emerge from the cadavers into the white trap after 5-7 days of transfer and the emerged IJ from each larva were collected till their emergence (18-20 days) stopped and were transferred from production dish to a culture flask separately in DDW. The amount of DDW was maintained to 50 ml and the nematodes were counted under stereomicroscope (NIKON SMZ 645) in 1ml suspension with the help of counting dish. The total progeny production was determined with the help of statistical tools.
Molecular Characterization and Phylogenetic Relationships
Statistical Analysis Data obtained through measurements of De Man
Indices was analyzed statistically where the descriptive analysis was performed and data was presented in measurement in µm ± SD (range) except the ratios and percentage values. The insect larval mortality assay was analyzed statistically through probit analysis and LC 50 and LT 50 values were calculated at 95% confidence limit. All the mortality recorded in the form of percentage mortality and graphical presentations were made using excel. Total No. of IJ/Larva of the studied nematode was analyzed by descriptive analysis and presented in number of IJ ± SE (range). Analysis of variance (One way ANOVA) was performed to find out the significance relationship between IJ penetration and production with a significance level of P<0.05.
RESULTS AND DISCUSSION
Morphological Observations
The H. indica isolate CH 18 H. indica isolate CH 18 was compared with six closely related species of Heterorhabditis, and it differed in some morphological and morphometric characters with compared species but showed much similitude with H. indica. The comparison of the morphometrics with other species is presented in the Tables (Table 1 & 2) and is described as follows: (Fig. 4) . At 36 h post infection period 100% mortality was noticed in 200 IJ/larva dose followed by 70, 60, and 40% respectively in 100, 50 and 25 IJ/larva. At 48 h post infection period, 90% mortality was observed in 100 IJ/larva while 80% was shown in 25 and 50 IJ/larva. At 60 h post infection period, 100% was discerned in all the concentrations. However, the degree of susceptibility to nematode infection varied from different dose infection and also on the exposure time. No mortality was recorded in control group even after 60 h during the experiment. All the dead larvae were transferred on the modified white trap to confirm their death was due to EPN where the emergence of IJ from the cadaver was the sign of nematode infection. A positive relation was observed in between the doses of infective juvenile and larval mortality where increments in doses also lead to increment in mortality rate. .
Reproductive potential
In vivo progeny production of infective juveniles was also performed to assess the reproductive potential at different concentrations for same larvae used in pathogenicity bioassay. The IJ production was recorded as number of IJ/Larva. Descriptive analysis for IJ production revealed that the population count of IJ decreased with increase in increment of dose. The highest progeny production was recorded 1.79×105 (140800-217600) at 25 IJ/Larva infection whereas lowest was recorded at 200 IJ/Larva 1.21×105 (86400-172800). At 50 and 100 IJ/Larva, progeny count calculated were 1.68×10 5 (147200-211200) and 1.47×10 5 (121600-169600), respectively (Fig. 4) . The overall effectiveness of pest control program is directly related to the reproductive capability of EPN within the host and determines the time and dose applied in the field 24, 25 . In conjugation with this, it is far too expensive to rear EPN by in vitro media as they required a lot of care, instruments and subsequent labor practices. Hence the species/strain of high yielding progeny is a requisite of the biological control program. Reproductive capability of different nematode species to produce infective juveniles was different 26, 27 . Apart from this, the size of the nematode and their behaviour directly influenced the reproduction of nematode species within the body of bacteriophora. Availability of food also influenced the number of eggs in the uterus of hermaphrodite by delaying the endotokia matricida 30 . Analysis of variance (ANOVA) indicated that there was negative correlation in between the production of IJ and doses applied where the significance value was zero. The positive relationship between the dose of IJ and host mortality found in the present examination has also been documented in several other investigations 31, 32, 33 . Gupta et al. 34 reported gradual increase in progeny production up to 160 IJ of S. carpocapsae per larva of Pieris brassicae, after which a sudden decrease from 2.20 ×105 larva to 1.70 ×105 was noticed. Small size of H. indica isolate CH 18 and hermaphroditism could be the reason of the high yield of progeny as compared to others and supported by several findings 7, 35, 36 . However, in the present study, the highest reproduction was in low dose (25 IJ/Larva dose with 1.79 lacs IJ/Larva) as compared to other researchers with different/ same species in different/ same insect host.
